Application No. 10/044,974 

Amendment dated June 19, 2003 

Reply to Office Action of March 21, 2003 

This listing of claims will replace all prior versions, and listings, of claims in the application; 
Listing of Claims: 

1. (Previously Amended) A sensor formed in a substrate of a first 
conductivity type in a first concentration comprising: 

CMOS circuitry to control the sensor; 

a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; and 

a photodiode region of a second conductivity type formed completely within the 

first well. 

2. (Previously Amended) A sensor formed in a substrate of a first 
conductivity type in a first concentration comprising: 

CMOS circuitry to control the sensor; 

a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; 

a photodiode region of a second conductivity type formed in the first well; and 
a pinning layer of the first conductivity type formed to a shallow depth in the 
photodiode region and electrically coupled to the substrate. 

3. (Original) The sensor of claim 2, further comprising a gate electrode 
insulatively spaced over the first well and disposed to control a transfer of charge between the 
photodiode region and a predetermined region of the second conductivity type. 

4. (Original) The sensor of claim 3, wherein the predetermined region of the 
second conductivity type is formed in the first well. 

5. (Original) The sensor of claim 2, further comprising a gate electrode 
insulatively spaced over the substrate and disposed to control a transfer of charge between the 
photodiode region and a predetermined region of the second conductivity type. 

6. (Original) The sensor of claim 5, further comprising a second well of the first 
conductivity type in the second concentration, wherein the predetermined region of the second 
conductivity type is formed in the second well 
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7. (Original) The sensor of claim 1, further comprising a gate electrode 
insulatively spaced over the first well and disposed to control a transfer of charge between the 
photodiode region and a predetermined region of the second conductivity type. 

8. (Original) The sensor of claim 7, wherein the predetermined region of the 
second conductivity type is formed in the first well. 

9. (Original) The sensor of claim 1, wherein: 

the first concentration induces the substrate to express a first intrinsic potential; 
the second concentration induces the first well to express a second intrinsic potential; and 
the first and second intrinsic potentials induce a field between the substrate and the first 
well that repels photo generated charge from drifting from the substrate into the first well. 

10. (Currently Amended) A sensor formed in a substrate of a first 
conductivity type in a first concentration comprising: 

CMOS circuitry to control the sensor; 

a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; and 

a photodiode region of a second conductivity type formed in the first well, 
wherein the CMOS circuitry includes at least one FET formed in a CMOS p roces s 
type well of the first conductivity type in the second concentration and at least one FET formed 
in the CMOS well . 

11. (Original) The sensor of claim 10, wherein the CMOS process type well and 
the first well constitute wells formed during a single processing step, the single processing step 
including one of ion implantation and dopant diffusion. 

12. (Currently Amended) A sensor formed in a substrate of a first 
conductivity type in a first concentration comprising: 

CMOS circuitry to control the sensor; 

a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; and 

a photodiode region of a second conductivity type formed in the first well, 
wherein the CMOS circuitry includes at least one FET formed in a CMOS process 
type well of the first conductivity type and at least one FET formed in the CMOS well and 
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wherein the CMOS proc e ss type well is formed to a gr e ater lesser depth than a 
depth of the first well 

13. (Currently Amended) A sensor formed in a substrate of a first 
conductivity type in a first concentration comprising: 

CMOS circuitry to control the sensor; 

a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; and 

a photodiode region of a second conductivity type formed in the first well, 

wherein the CMOS circuitry includes at l e ast on e FET form e d in a CMOS process 
type well of the first conductivity type and at least one FET formed in the CMOS well and 

wherein the CMOS process type well is formed to a gr e at e r lesser concentration 
than the second concentration. 

14. (Original) A sensor formed in a substrate of a first conductivity type 
comprising: 

CMOS circuitry to control the sensor; 

a first well of a second conductivity type formed in the substrate; 

a second well of the first conductivity type formed in the first well; and 

a photodiode region of the second conductivity type formed in the second well. 

15. (Original) The sensor of claim 14, further comprising a pinning layer of the 
first conductivity type formed to a shallow depth in the photodiode region and electrically 
coupled to the substrate. 

16. (Original) The sensor of claim 14, further comprising a gate electrode 
insulatively spaced over the second well and disposed to control a transfer of charge between the 
photodiode region and a predetermined region of the second conductivity type. 

17. (Original) The sensor of claim 16, wherein the predetermined region of the 
second conductivity type is formed in the second well. 

18. (Original) The sensor of claim 14, further comprising a bias circuit that 
applies a first potential to the first well and a second potential to the second well wherein the first 
and second potentials induce a field between the first and second wells that repels photo 
generated charge from drifting from the first well into the second well. 

19. (Original) A method comprising steps of: 
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applying a first potential to a first well formed in a substrate of a first conductivity 
type, the substrate further having CMOS sensor control circuitry formed in the substrate, the first 
well being formed to have a second conductivity type; and 

applying a second potential to a second well of the first conductivity type that is 
formed in the first well, a photodiode region of the second conductivity type being formed in the 
second well, wherein the first and second potentials induce a field between the first and second 
wells that repels photo generated charge from drifting from the first well into the second well. 

20. (Original) The method of claim 19, further comprising a step of applying a 
third potential to a gate electrode that is insulatively spaced over the second well to enable a 
transfer of charge between the photodiode region and a predetermined region of the second 
conductivity type. 

21. (Original) A sensor formed in a substrate of a first conductivity type in a first 
concentration comprising: 

CMOS circuitry to control the sensor 

an epi layer of the first conductivity type in a second concentration formed on the 
substrate, the second concentration being less than the first concentration; 

a first well of the first conductivity type in a third concentration formed in the epi 
layer, the third concentration being greater than the second concentration; and 

a photodiode region of a second conductivity type formed in the first well. 

22. (Original) A sensor formed in a substrate of a first conductivity type in a first 
concentration comprising: 

CMOS circuitry to control the sensor; 

an epi layer of the first conductivity type in a second concentration, the second 
concentration being less than the first concentration; 

a first well of a second conductivity type formed in the epi layer; 

a second well of the first conductivity type formed in the first well; and 

a photodiode region of the second conductivity type formed in the second well. 

23. (New) A sensor formed in a substrate of a first conductivity type in a first 
concentration comprising: 

CMOS circuitry to control the sensor; 
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a first well of the first conductivity type in a second concentration formed in the 
substrate, the second concentration being greater than the first concentration; 

a second well of the first conductivity type in the second concentration; 

a predetermined region of the second conductivity type formed in the second well; 

a gate electrode insulatively spaced over the substrate and disposed to control a 
transfer of charge between the photodiode region and the predetermined region; and 

a photodiode region of a second conductivity type formed completely within the 

first well. 

24. (New) The sensor of claim 23, further comprising a pinning layer formed 

to a shallow depth in the photodiode region and electrically coupled to the substrate. 
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